Phosphorylation by protein kinase C of annexin 2 in chromaffin cells stimulated by nicotine.
Annexin 2 phosphorylated in vitro by protein kinase C has been shown to restore partially catecholamine secretion in streptolysin O-permeabilized chromaffin cells depleted of their protein kinase C activity. This result suggested a phosphorylation of annexin 2 in stimulated cells. Nicotine stimulation induced an increase of 32P incorporation in annexin 2 heavy chain concomitant with catecholamine release. This incorporation results from phosphorylation by protein kinase C because (a) serine was the only phosphorylated residue, (b) 32P incorporation was inhibited by the protein kinase inhibitors H7, GF 109203X, and staurosporine, and (c) activators of this enzyme, 12-O-tetradecanoylphorbol 13-acetate and 1,2-dioctanoylglycerate, increased the incorporation of radioactivity. The phosphorylated heavy chain had an electrophoretic mobility lower than that of the unmodified one, thus allowing determination of the fraction of phosphorylated protein. In the resting state, a significant fraction of annexin 2 heavy chain was phosphorylated, and nicotine stimulation resulted in an activation of both phosphorylation and dephosphorylation. Phosphorylation was largely increased in the presence of okadaic acid, indicating the involvement of type 1 and 2A phosphatases.